Abstract. This study represents a synthesis of recent faunistical results (2012)(2013)(2014)(2015), regarding the Macrolepidoptera of Dobrogea (south-eastern Romania) (Fig. 1A) . Records of species of great faunistical and zoogeographical importance for the Romanian fauna are included. Eublemma porphyrina (Freyer, 1844) is reported for the first time in the Romanian fauna. The presence of several species known in the country based exclusively on very old records is confirmed (e
on the Lepidoptera of Dobrogea (2012 Dobrogea ( -2015 , presenting some species which have been recorded very rarely and are little known in Romania.
material and methods
Recent results concerning the fauna of Dobrogea are presented, with large amounts of data coming from new sites where Lepidoptera research had hardly been done before, for instance: Cardon-Hamcearca Ridge from Măcin Mountains, Enisala (also an archeological site), Allah Bair Hill, Canaraua Şipote. Only few data were published from Oltina and from Esechioi Forest -Bugeac Lake in the past (PopescuGorj, 1959; Popescu-Gorj & Drăghia, 1967; Rákosy & Székely, 1996) . The records cover almost the whole period of the year in which Lepidoptera can be observed (April -November), except March, a month during which field work could not be performed in Dobrogea due to hard weather conditions. It is possible that, in March, two or three more Lepidoptera species little known or unknown in Romania are to be found in Dobrogea. The research periods were: Creasta Cardonului-Hamcearca (2014 -2015 , Enisala (2012 Enisala ( -2015 , Fântâniţa -Murfatlar (2013 -2015 , Allah Bair Hill (2012 -2015 , Esechioi Forest (2008 -2015 , Oltina (2014 Oltina ( -2015 , Şipotele (2014-2015) . Sporadic data from Tulcea (the town area), Babadag Forest, Slava Rusă, Horia (Tulcea County), Limanu -Hagieni Monastery (near Mangalia), Palazu Mic, Sinoe, Gura Dobrogei, Dobromir (Constanţa County) are included in this work. The material was collected using 125 W mercury vapour bulbs placed in front of a white sheet, powered by a portable gasoline generator. In parallel, 3-4 light traps with 8W black and white UV tubes were used every night. The entomological net was used for butterflies.
Southern Dobrogea Plateau, and pertains to Deleni commune. It is a limestone area with steppe vegetation, with numerous submediterranean elements. The cliffy areas (Canaraua Şipote), partly covered by trees and shrubs, are very chasracteristic.. The moths have been collected mostly by light traps and to a lesser extent by lighted screen. The butterflies of the area have been studied for a longer time (since 1993), with some notable findings, such as: Pseudophilotes bavius egea (Herrich-Schäffer, 1852) ( Fig. 2J) and Zerynthia cerisyi ferdinandi Stichel, 1907 (Fig. 2L ) (Rákosy & Székely, 1996) . The area being arid, in many instances butterflies have been collected and observed on the wet ground near the old Turkish fountains, many of them still present in Southern Dobrogea (Fig. 2H ).
Abbreviations used: ♂ = male; ♀ = female; spec. (s) = specimen (s); leg. = legit (collected by); det. = identified by; Păd. = forest ("pădure" in Romanian) results There are 602 Macrolepidoptera species listed in this paper. The systematic order follows the Macrolepidoptera of Hungary (Gyulai et al., 2010) . The most important taxonomic and phylogenetic modifications that occurred in the last years are relevant. Thus, well known and distinct families in the past are included as subfamilies. Lymantriidae and Arctiidae families, now treated as subfamilies of Noctuidae (Lymantriinae, Arctiinae), are the most notable (Annex I).
Order LEPIDOPTERA Family NOCTUIDAE
Eublemma porphyrina (Freyer, 1844) ( Remarks: Small size species, wingspan of 10-15 mm, whitish ocher colour. In the centre of the fore wings and on the external margin it shows two ranges of poorly marked brown spots. Xero-thermophilous species occurs in dry rocky steppes, sandy steppes and limestone areas (Anikin et al., 2000; Volynkin, 2012) . Early stages and foodplants unknown, probably larvae feed on Asteraceae (Fibiger et al., 2010) .
Siberian-Mediterranean, subboreal, known from Turkmenistan, Kazakhstan, SE European part of Russia, Southern Ural, Russian Altai, Western Mongolia (Fibiger et al., op. cit.; Nupponen & Fibiger, 2002; Sinev, 2008; Volynkin, 2012) , and Ukraine, Zaporpzhje (www.noctuidae.de). According to Karsholt and Razowsky, E. porphyrina is present in Romania and Bulgaria, probably based on the general distribution in Eastern Europe (Karsholt & Razowsky, 1996) . However, due to the lack of records, this species has been excluded from the Romanian and Bulgarian Lepidoptera Catalogues (Rákosy et al., 2003; Beshkov, 2000) .
Although Poole (1989) considered E. porphyrina as a synonym of Eublemma ostrina (Hübner, [1808] ), starting with Fibiger and Hacker's revisions it is considered bona species (Fibiger & Hacker, 1991) . The difference between E. ostrina and E. porphyrina is evident in the structure of the female genitalia, in the shape of corpus bursae, that in E. ostrina is ovoid, posteriorly narrow, and in E. porphyrina it is spherical ( Fig. 3) (Fibiger et al., op. cit.) . The population from Enisala (Tulcea) is the westernmost known in Europe. All specimens collected in Enisala were small, only 10-14 mm wing span (Fig. 4) . New record for Romanian fauna.
Zekelita antiqualis (Hubner, [1809] ) ( Fig. 2P ) Material: Şipotele, 19.VII.2015, 2♂ (leg. L. Székely & Z. Izsák) . Remarks: Ponto-Mediterranean element, known from the southern walleys of the Alps, Balkans, Asia Minor, Crimea, Near East and Caucasus. In Romania, it is known only in the southtern part (Banat and Dobrogea). The presence of this species in Dobrogea has been uncertain until now. Although it was mentioned from Dobrogea in literature (Rákosy, 1996) , precise data are lacking; only data from Balcik -Bulgaria (Rákosy & Székely, 1996) are available, and there is a complete lack of data in the case of Măcin Mountains (Rákosy & Wieser, 2000) .
Protarchanara brevilinea (Fenn, 1864) ( Fig. 2S ) Material: Enisala, 14.VI.2012, 1♂, leg. L. Székely & P. Gyulai (det. P. Gyulai) (Székely, 2012b) .
Remarks: The presence of this species in south-eastern Romania is quite surprising. Until now it was known especially from northern Europe and Asia: British Isles, Denmark, Sweden, the Netherlands, Finland, Germany, Latvia, Lithuania, Estonia, and Russia (Volga and Don, the Caucasus, Southern Urals, South-Western Siberia, Transbaikalia and Amur Region). The moth flies in one generation from middle June to August. The larvae feed on Phragmites. This species is usually confined to steppe and salt marshes. More recently it was also found near Vadu (Constanţa County) close to the Black Sea coast (S. Kovács pers. comm.). The populations currently known from Dobrogea are the southernmost in Europe.
Dryobotodes carbonis (F. Wagner, 1931) ( Fig. 2T ) Material: Esechioi Forest, 2♂, 28.IX.2014 , 1.X.2015 . Remarks: Mediterranean element, spread in Southern Europe (France, Italy, Balkan Peninsula and Asia Minor). In Romania, it has been extremely rarely reported, and all records are old: Ineu-Arad, Porţile de Fier, Băile Herculane and Pădurea Garboavele-Galaţi (Rákosy, 1989 (Caradja, 1929 (Caradja, , 1930 Rákosy, 1996) , Olimp, C.A. Rosetti (The Danube Delta) (Székely & Cernea, 2007) , Adjud and Olimp, in the collection Aurelian Popescu-Gorj (M. Stănescu, pers. com.). In 1930 Caradja described the subspecies Eremodrina pertinax argentea (Caradja, 1930) from Balcik (Bulgaria), considered nowadays only an ecological form adapted to the white limestone substrate from the Balcik area (like other subspecies from that particular area described by Caradja). (Rákosy, 1996) and northern Muntenia (Dincă 2005b Remarks: Afro-Tropical element, extending as north as the Mediterranean Basin. It was recently reported as new species in the fauna of Romania, based on a photograph taken in nature (Rákosy & Mihai, 2011) . The first specimens collected in Romania were from Histria, in 2011 (Székely, 2012a (Székely, 2013 ), 15-16.VI.2014 , 8 specs, 5-6. VII.2015 .
Remarks: Ponto-Mediterranean element, known in Romania only from Dobrogea, with old records from Hagieni and newer ones only from Greci, Măcin Mountains (Rákosy & Wieser, 2000) .
Gortyna cervago Eversmann, 1844
Material: Allah Bair hill, 7.X.2012, 1♀, (leg. L. Székely & S. M. Stanciu). Remarks: Mediterranean -Turanian element, spread in the eastern part of the Balkan Peninsula, Asia Minor, Ukraine, Armenia, Turkmenistan and in Southern Russia. In Romania, it has been reported only from Southern and Eastern Dobrogea. Allah Bair Hill now represents the western limit of this species in Romania (Székely, 2013) .
Polymixis rufocincta Geyer, [1828]
Material: Constanţa County -Gura Dobrogei, 5.X.2012, 1♂; Allah Bair Hill, 7. X. 2012, 1♂, 1♀ (leg. L. Székely & S. M. Stanciu) (Székely, 2013) .
Remarks: These are the first records of P. rufocincta from Central Dobrogea. Ponto-Mediterranean element, very rare in Romania, known only from some places in Dobrogea (Hagieni, Canaraua Fetii) (Rákosy & Székely, 1996) , Banat (Iablaniţa), Transylvania (Săcărămb, Rimetea) (Rákosy, 1996) and northern Oltenia (Polovragi) (Székely, 2010) . Rákosy, Stangelmeier & Wieser, 1996 Chersotis fimbriola niculescui Rákosy, 1997 Material: Allah Bair Hill, 16.VI.2013 (over 50 specimens) (leg. L. Székely & T. Hácz) (Székely, 2013) .
Chersotis laeta macini
Remarks: Both species are very common on Allah Bair Hill. It has previously been recorded only from Măcin Mountains (Rákosy 1996; Rákosy & Wieser 2000) , and some large populations have been recently found at Enisala and at Cheile Dobrogei -between 12.VI-5.VII (over 600 specimens) (Székely, 2012a (Székely, , 2013 . These species are present in many rocky regions from Central and Northern Dobrogea, but they are apparently absent from southern Dobrogea.
Noctua janthe (Borkhausen, 1792) ( Remarks: Atlanto -Mediterranean element, known mainly from Central and Western Europe (Rákosy, 1996) . Recent research suggests that the distribution of this species overlaps to a great extent with that of Noctua janthina ([Denis & Schiffermüller] , 1775) (Ronkay & Ronkay, 2006) . The presence of the species has been recently confirmed in Bulgaria (Beshkov, 2015) . In Romania, there are only partially confirmed old records from Transylvania (1914, leg. Prall) , and from Băişoara (Rákosy, 1996) . The colour plate includes N. janthina (from Şipotele) and N. janthe (from Creasta Cardonului) (Fig. 2V, W Remarks: It was reported from Dobrogea for the first time from Măcin Mountains area, from Horia (Rákosy & Wieser, 2000) . Subsequently it was found in Esechioi Forest (Dincă, 2005a) , and in Babadag Forest (Székely, 2012a) , suggesting that the species may be more widespread in Dobrogea than it is currently known. The northern limit of its range seems to be the Danube (it is absent from Ukraine). discussions Dobrogea stands out as the most prolific territory in Romania as far as the entomological research is concerned, especially in the field of lepidopterology. Although this region is perhaps the best studied territory of Romania from a lepidopterological point of view, Dobrogea is still offering new surprises year after year. Dobrogea is still preserving a multitude of important habitats for the entomofauna, some of them are well represented, such as the steppes and salty marsh areas, other habitats dispersed as isles, such as the forest habitats. Climatic conditions caused primarly by the influence of the Black Sea, but also the geographical position make possible the presence of many eastern species characteristic to the Ukrainian and Russian steppes, and a multitude of Balkanic elements. For some of these species these steppes represent the south-western limit of their distribution in Europe, such as Cucullia argentina (Fabricius, 1787) , Megaspilates mundataria (Stoll, 1782) etc. The fauna of North-East Dobrogea has many elements in common with that of southern Ukraine (Bugeac and Odessa Region) (Kljuchko, 2006; Kljuchko et al., 2009 ). The Balkanic elements are predominant in southern Dobrogea. Their numbers decrease from south to north, as the fauna of the Bulgarian coast is more varied compared to the fauna of the Romanian coastal region. The Bulgarian coastline has loess and limestone cliffs with wooded areas, which lack in the Romanian coastline. Furthermore, the anthropic pressure is higher in the southern part of the Romanian coast compared to the Bulgarian coast, because in the former, the inhabited areas are more numerous. The entomofauna is usually represented by common species with high adaptive capacity. At sites that were important for their Lepidoptera fauna in the past (the surroundings of the town Eforie, Comarova Forest) the landscape underwent radical changes. The Hagieni Forest, between 1960 -1980 considered "The Paradise of Romanian Lepidopterology", has been transformed into a cluster of trees and shrubs, from where many Lepidoptera species disappeared due plantation work, the natural reserve being invaded by black pine and Robinia after 1990. The surviving species live outside the forest. The former glades vanished completely, and the natural reserve status has today little justification from a lepidopterological point of view! The study on the Lepidoptera fauna of the southern region of Dobrogea has begun within the period 1929 -1930, when Aristide Caradja published the first results of his research on the Lepidoptera from the surroundings of Eforie/Techirghiol (Carmen Sylva), then from the Balcik area (The Silver Coast, a Bulgarian region nowadays) (Caradja, 1929 (Caradja, , 1930 (Caradja, , 1931 . His studies drew attention on the Lepidoptera assemblages inhabiting on the Black Sea coastline between town Constanţa and Cape Ecrene (Bulgaria), and emphasized the richness of fauna of these areas, which consists of many Balkan and Mediterranean elements (Popescu-Gorj, 1959) . On biogeographical considerations, Caradja (1931) divided the Lepidoptera fauna in two sub-provinces: "Techirghiol and Eforie Sud", characterized by the presence of steppe elements from southern Russia, and "Silver Coast / Balcik", characterized by the presence of PontoMediterranean elements from Asia Minor, considered preglacial elements, relicts of an ancient period when the Balkan Peninsula was in direct contact to Asia Minor. Preglacial species that remained in Dobrogea during glaciation were unable to compete with mainland Asian species in postglacial, became rarities. Caradja believed that the vast majority of steppe elements were found in southeastern Dobrogea. More recently, however, most of these species have been reported nearly across the entire Dobrogea (Rákosy & Székely, 1996; Rákosy & Wieser, 2000; Székely et al., 2011; Székely 2012a) , demonstrating that they are less localized then previously thought. Especially after 1990, the number of areas investigated form a lepidopterological point of view has increased, and hundreds of new records for Dobrogea, and dozens of new records for the Romanian fauna have been discovered. This is primarily due to an increased availability of collecting techniques, since portable power generators and light traps were not available before. In the past, research areas were very limited, for example in southern Dobrogea they were confined to Hagieni Forest and Canaraua Fetii Valley. This led to some erroneous assumptions since various species were believed to be very rare and localized (Popescu-Gorj, 1959 , 1960 Popescu-Gorj & Drăghia, 1967 Dobrogea concentrates the highest percent of Ponto -Mediterranean and Ponto -Caspian Lepidoptera species (35%) in the Romanian fauna. Among these, the most important are the species that originated in the region of the Caspian Sea; they are predominant in the north-eastern part of Dobrogea, but they can be found in the southern part as well. These Ponto -Caspian species were able to survive in greater numbers in salty steppe and salty marshland areas spread mostly in the north-eastern part of the region (the sand banks of Danube Delta and The Lagoon Complex Razim-Sinoe). In these areas, the most important entomofauna habitats are the steppe pastures developed on limestone formations; they occupy reduced areas, but concentrate a high number of localized steppe species. The number of individuals can sometimes be very high (e.g. populations of Chersotis laeta and C. fimbriola, Ulochlaena hirta, Lemonia balcanica, etc.). In the southern territories of Dobrogea (especially in the south-western part), important habitats are the Moesian forests of Quercus pubescens, consisting of characteristic tree species: Quercus pubescens, Q. cerris, Q. virgiliana, Acer campestre, Prunus mahaleb, Fraxinus ornus. Southern Dobrogea represents the northern limit of a series of Balkanic species such as Zerynthia cerisyi ferdinandi, Asovia maeoticaria, Nychiodes waltheri, Erannis declinans etc. These do not infiltrate further north, but are widespread in Bulgaria.
After 1990, more than two hundred Macrolepidoptera species and subspecies have been reported as new for the fauna of Dobrogea, out of which 50 species and subspecies were new records for the Romanian fauna. These included numerous steppe species, as well as several Euro-Siberian ones. Consequently, it cannot be concluded that the number of species of steppe origin is increasing in Dobrogea due to desertification. It is visible that the Euro-Siberian species, due to their higher adaptive capacity, have survived in many areas, especially in the north-western territories of Dobrogea, the surroundings of Măcin Mountains, a region with particular terrain and vegetation. The area shows a mixture of vegetation pertaining to Central-European ecosystems and Submediterranean ecosystems. Here the woods are more widespread than in the other parts of Dobrogea, and consequently microclimate conditions are far more varied as compared to the rest of the region. That is why the Măcin Mountains host a higher proportion of Euro-Siberian species compared to the other regions of Dobrogea, but also a higher number of endemic or strictly localized taxa such as Polia cherrug Rákosy & Wieser, 1997 - These species are strictly localized in the above mentioned areas, they are absent in the north (Ukraine) and in the southern part of Dobrogea, and occur in the south only in the eastern and southern part of Bulgaria (Fig. 5) .
Consequently, it is more likely that northern Dobrogea, and especially Măcin Mountains, were a preglacial refuge, and based on known endemisms (Polia cherrug, Chersotis fimbriola niculescui, Ch. laeta macini), a center for speciation. On the other hand, the higher number of Euro-Siberian species in this territory could be explained based on historical data. 300-400 years ago, the forested areas of northern Dobrogea were larger, and were linked to the forests of the Romanian Plain (Vlăsiei Forest) up to the Carpathian regions. In the older papers on Lepidoptera (Mann, 1866; Fleck, 1899; Fiebig, 1927) (Fiebig, 1927) . The composition of local fauna is changing much faster than we thought until now, and 10-20 years are sufficient for visible changes. During 1980 -1990 Aglais urticae (Linnaeus, 1758 and Arctia caja (Linnaeus, 1758) were still present in Dobrogea, but after that they seem to have disappeared. However, some new, in the past unknown species, penetrated the territory of Dobrogea, such as: Hyles hippophaes (from southern Ukraine), Malacosoma castrensis, Lycaena tityrus, Neptis sappho, Libythea celtis (from northern Bulgaria) (Rákosy & Székely, 1996; Dincă et al., 2009; Székely, 2013) . These changes are caused mainly by natural factors, but also by human activities. Due to the black pine plantation which appeared in Dobrogea after 1980-1990, a series of invasive species occurred in Dobrogea, such as: Bupalus piniaria (Linnaeus, 1758), Panolis flammea, Hyloicus pinastri, Lymantria monacha, which were not present before. In the same way, probably through the Robinia plantations, Neptis sappho spread in south-western Dobrogea, reaching north up to Cernavodă. In the last period, the more frequent occurrence of many migrant, cosmopolitan species of sub-tropical origin has been reported, which have rarely appeared in the past, such as: Leptotes pirithous, Lampides boeticus, Grammodes bifasciata, Aedia leucomelas, Chrysodeixis chalcites (Esper, 1789), Cornutiplusia circumflexa (Linnaeus, 1767), Mythimna unipuncta, Acherontia atropos, Hyles livornica etc. Some of them seem to persist on the territory of Dobrogea for longer periods of time (several years), probably due to milder winters.
Protection and threats
What is important in terms of nature protection in Dobrogea is what remains of the old steppes. Some fragments of these steppes are preserved today, surviving mainly in rocky areas and around some precipices unfit for agriculture. They were almost entirely transformed to cropland. These steppe remainders constitute the western limit of "Ponto-Caspian Steppe", which stretches from Dobrogea to Kazakhstan as part of the great Eurasian steppe. Thus, a priority should be the protection of relatively natural steppes of Dobrogea and establishing management measures, especially regarding appropriate grazing, that should be neither inexistent nor too intensive, to avoid the coverage of steppes with thistles and shrubs while maintaining their floristic diversity. It should be evaluated how steppes destroyed through Robinia and black pine plantations can possibly be "ecologically reconstructed" by clearing these plantations. Lepidoptera cannot protect themselves if their habitats are not secured. Lepidoptera (especially butterflies) live on glades and meadows and not in forests.
That is why their protection should begin with legislation aimed at protecting and preserving open space areas (meadows, pastures).
In many protected areas, due to the lack of human intervention, wooded areas have become predominant and meadows have disappeared together with their specific Lepidoptera fauna (e.g.: Hagieni Forest). Other areas, such as Dobrogea Gorges (Cheile Dobrogei), are destroyed by overgrazing. Even in the Danube Delta Biosphere Reserve in 2015 sheepfolds appeared (Histria) and the soil was plowed (north of Razim Lake, Plopu-Sarinasuf). In almost every protected area monasteries were built (Babadag, Gura Dobrogea, Canaraua Fetii, etc.). In the protected area Canaraua Fetii agricultural land has been extended to the base of the limestone cliffs and the habitat of Zerynthia cerisyi ferdinandi has been destroyed.
The number of Lepidoptera species protected at European and national level is high in Dobrogea. Among the species of Community (European) interest, Dobrogea includes 13 species (nearly half of the 28 Romanian species of Community importance), and half (43) of the protected species at a national level (Annex 2). The list of species protected by national Law (Rákosy, 2005) , includes some species whose protection is not justified because they are common (e.g. Hadula (Calocestra) stigmosa, Neptis sappho). The highest priority should be to include in the list of protected species Cucullia argentina and Megaspilates mundataria, species of high zoogeographical value that are found in the entire European Union only in Dobrogea. 
Annex 1 faunistic list of macrolepidoptera
Note: "Period" refers to the period when the species were collected or observed. It does not always cover the entire flight period! If the collecting year is missing, it means that the species were collected or observed every year between 2012-2015.
Abbreviations: * -older records ; ** -doubtful records (requiring confirmation); ♂ = male; ♀ = female; spec. (s) = specimen; VR = very rare (1-2 specimens/collecting day or night); R = rare (3-5 specimens/collecting day or night); C = common (6-29 specimens/collecting day or night); RC = relatively common (oscillating between rare and common / in some years it is common in other years it is rare); VC = very common (30-100 specimens/collecting day or night); leg. = legit (collected by); det. = determined by; Păd. = Forest ("pădure" in Romanian); e.g. larva = specimens in larva stage; CA= Creasta Cardonului -Hamcearca; EN = Enisala / Cetatea Enisala; FA = Fântâniţa -Murfatlar; AB = Allah Bair hill; ES = Esechioi Forest -Bugeac Lake; OL = Oltina; SI = Şipotele.
CA EN FA AB ES OL SI
Period: Obs.
Suprafam. ZYGAENOIDEA Latreille, 1809
Fam. LIMACODIDAE Stephens, 1850 
